ANYONE who determines enzyme activities in a tissue of a tumor-bearing animal will find that the activities either are increased or Beginning with the first day after inoculation and continuing to the 13th day, a group of three rats was killed each day for the first 7 days and every other day for the remainder of the experimental period. The liver was excised and used for assay of the enzyme activities as described below.
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Another group of normal male rats of similar body weight but not inoculated with the tumor served as the control. These animals also in groups of three each were killed at intervals of 6 or 7 days. The enzyme activities in the control liver provided a base line for comparison with those in the liver of tumor-bearing rats.
Enzyme assays.-A total of five enzymes was assayed. Glucose-6-phosphate dehydrogenase was assayed according to Lohr and Waller (1963) by spectrophotometric determination; fructose-1,6-diphosphatase, Weber and Cantero (1959) ; serine dehydrase, Pitot et al. (1961) ; citrate cleavage enzyme, Kornacker and Lowenstein (1965) ; and glutamyl-RNA synthetase, Wu et al. (1967) .
Protein was determined by the method of Lowry et al. (1951) , with crystalline bovine albumin as standard.
RESULTS AND DISCUSSION
We used Novikoff hepatoma in our experiments because of its fast growth rate. This made possible the study of its effect on the host's system in a relatively short interval of time. We selected the five enzymes for study because a definite increase or decrease in their activities had been demonstrated in the host's liver (Potter et al., 1966; Weber and Cantero, 1959; Wu et al., 1967) . Our purpose was to show how growth of a tumor affected such an increase or decrease.
The results are presented in Fig. 1 Since some of the enzymes studied, such as serine dehydrase (Pitot et al., 1961) and citrate cleavage enzyme (Kornacker and Lowenstein, 1965) , are affected by food intake in rat liver, and since tumor-bearing animals often display a decrease in food intake, especially at later stages of tumor growth, we have determined the daily food intake of the control and tumor-bearing rats throughout the experimental period (Fig. 1 ). There was no difference in food intake between the two groups for the first 7 days. Only after the 10th day did the difference become significant.
In most cases there was a slight (less than 15%) increase in enzyme activity in liver of normal rats during the 13-day experimental period. Of the five enzymes studied, glucose-6-phosphate dehydrogenase ( Fig. 2 ) and citrate cleavage enzyme ( Fig. 3) showed an increase in the host's liver, while fructose-1,6-diphosphatase (Fig. 4) , serine dehydrase (Fig. 5) , and glutamyl-RNA synthetase (Fig. 6) showed a decrease. The rise in glucose-6-phosphate dehydrogenase activity was dramatic; within 4 days after inoculation of the tumor which was not even palpable at this time, the increase in activity was already 35% above the normal base line. The fastest rise in activity occurred between the second and fourth days after inoculation of the tumor, while food intake of the animals was normal. The increase continued, though at slower rates, and finally tapered off by the end of 13 days.
The patterns of change for fructose-1,6-diphosphatase and for citrate cleavage enzyme are alike, though at opposite directions. The effect of tumor growth on the activity was gradual. It became more intense as the tumor progressed, but reached a plateau after 11 days of growth.
Both serine dehydrase and glutamyl-RNA synthetase showed no appreciable change in activity in the first 5 days after inoculation of the tumor. Thereafter the activity declined rapidly with time, and no plateau was observed at the end of the experimental period.
These results show clearly that growth of the Novikoff hepatoma brought about different patterns of change for different enzymes in the host's liver. Certain enzymes in the host's system are more sensitive or responsive to tumor growth than others. This difference in responsiveness has resulted in the different patterns shown in this study. Since all rats received food ad libitum, it is not unlikely that the relative change of some enzyme activity in the host's liver at the later part of the experimental period could have been larger (such as glucose-6-phosphate dehydrogenase and citrate cleavage enzyme) or smaller (such as serine dehydrase) if a pair-feeding technic had been adopted. Although a bigger tumor usually produces a greater effect, the change in enzyme activity in the host may not be proportional to the size of the tumor. Wu and Bauer (1960) Evidently, certain enzymes, such as glucose-6-phosphate dehydrogenase, in the host's tissue can be vastly affected by the tumor soon after its inoculation. At such a time when the tumor tissue is still extremely minute, we do not conceive that the effect is a consequence of metabolic load on the host's system. Possibly the initial effect is one of an immunologic nature, which is superimposed subsequently by the " loading " effect as the tumor grows.
The results also suggest that, by assaying the same enzyme activities in animals bearing the same tumor, one could reach different conclusions depending on the stage of tumor growth at which the samples were taken. Therefore, in our assessment of the effect of a rapidly growing tumor, such as the Novikoff hepatoma, on the metabolism of the host, we must consider the possibility that the magnitude and the rate of change in enzyme activity in the host's tissue can depend on the stage of tumor growth.
SUMMARY
Changes in five enzyme activities in liver of rats bearing Novikoff hepatoma were observed from 1 to 13 days after inoculation of the tumor. Glucose-6-phosphate dehydrogenase activity rose sharply 2 days after inoculation, and in 6 days when the tumor was not yet palpable the increase above the normal level was as much as that in 13 days. In contrast, fructose-1,6-diphosphatase and citrate cleavage enzyme exhibited a gradual decrease and increase in activity, respectively, in response to the tumor growth. The activity of serine dehydrase or glutamyl-RNA synthetase did not decline appreciably in the first few days following inoculation, but decreased rapidly afterwards.
These results indicate that, in any study of enzymes in the tumor-host relationship, we must take into consideration the likelihood of their responsiveness to different stages of tumor growth. 
